Among the three-dimensional (3D) topological materials reported to date, two main features can be observed. The first is that completely filled bands are necessary (Fig. 1a) . This feature ensures the insulating behavior of the bulk of TIs or the appearance of semimetals with the possible existence of bulk Dirac cones, Weyl nodes, and nodal lines near the Fermi level in DSMs, WSMs, NLSMs and other semimetals. The second important prerequisite is the occurrence of the so-called band inversion 6 (Fig. 1b) , which can be impacted by many factors [1] [2] [3] [4] [5] , including chemical bonding, crystal field effects, spin-orbit coupling (SOC), strong electron correlations and even van der Waals forces.
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Combining these two common features-fully filled bands and band inversion-is a natural approach to developing high-throughput computational screening of topological materials in computational materials science. The first criterion of fully filled bands in materials can be addressed utilizing the simple chemical concept of electronegativity, which is a property that describes the tendency of an atom to attract electrons (or electron density). For instance, the famous 3D TIs (Bi 2 Se 3 family 7 ) are recognized to form fully filled orbitals. As illustrated in Fig. 1c Of course, it needs to be emphasized that the so-called fully filled bands not only denote the bands from atomic orbitals with full shell structure (such as 8-electron or 18-electron rules), but also involve the bands from sub-group of atomic orbitals well separated by crystal field, such as fully filled d-t 2g orbitals in cubic crystal field. Certainly, the first electronegativity screening strategy for the fully filled bands is not a final answer as to whether the screened materials are topological. The main purpose is to narrow the wide search down to a manageable window for potential candidates. This narrowing will heavily reduce the time-consuming aspect of computational design. By using key empirical knowledge-i.e., some heavy metallic elements, such as Bi, Pb, Tl and Hg, have a strong SOC and possibly induce the band inversion by interacting with the crystal field effects-in combination with the electronegativity considerations, the search can be more effective. It should be emphasized that the strong SOC is not the only important factor that causes the topological states. For instance, the topological states in TCIs (e.g., rock-salt SnTe 11 and SnSe 12,13 ) are protected by the mirror symmetry of the lattice (rather than SOC), and one type of Dirac NLSMs requires the SOC strength to be as small as possible, such as pure alkali-earth, fully filled s-orbital beryllium. 14 Therefore, once the first screen is performed, the second screening strategy is extremely important to physically identify the topological states of a targeted material and to analyze the topologically protected surface states. The second screen needs to calculate the topological invariants (Z or Z 2 ) 15 . For a lattice with an inversion symmetry, the Z 2 invariant can be derived by calculating the parities of all occupied bands at eight time-reversal invariant momenta (TRIMs) in the Brillouin zone (BZ) 16 . However, no matter whether lattice has inversion center the Wilson loop method is useful to identify topological property by elucidating Wannier center evolution loop of each occupied band in the TRIMs-contained planes of the BZ.
17,18
The Z 2 invariant is related to the summation of winding numbers on the cylinder surface along the loop between two TRIM points for all paired Wannier centers. The non-trivial topological property can be identified by a count of how many times (even or odd) the evolution lines cross an arbitrary reference line 18 .
The ongoing efforts to discover topological materials involve developing a high-throughput computational code to design topological materials via combining two-step computational screens within the frameworks of the Big Data, Materials Informatics, and Materials Genome Initiative. The core challenge is to elucidate a high-throughput, fast, accurate algorithm to boost the predictive power for the topological states among the various realistic complexities of topological materials.
